defined learning as the process whereby knowledge is created through the transformation of experience, and pointed to experiential learning theory as a four-stage cycle in which the learner first becomes involved in new experiences (concrete experience).
These experiences are then reflected on and interpreted from different perspectives (reflective organisation). Concepts are created that integrate these observations into theoretical explanations (abstract conceptualization). These explanations are then used to derive hypotheses, make decisions, and solve problems in real-life situations (active experimentation). A previous study of nurse managers found leaders are effective only if their followers feel confident in their competence and character but expert leadership practice, like all skills, develops over time through the process of experiential learning (Cathcart & Greenspan, 2012) . We therefore believe that experiential learning could be adapted for the development of nurse managers.
Nurse managers' reflection on narratives of previous experiences was found to enhance development of the skilled know-how and ethical comportment evident in expert nurse manager practice (Cathcart & Greenspan, 2012) . A qualitative study on the development of nurse managers identified some of the skills that allow nurse managers to practise excellent nursing administration through work experience (Kuraoka, 2016) . The studies mentioned above found that nurse managers acquired management skills through work experience; however, these studies did not clarify the effectiveness of experiential learning in fostering competence among nurse managers using quantitative methods. Moreover, they did not refer to effective educational programmes that apply experiential learning to foster nursing management competency.
Some previous studies have introduced educational methods to foster management competency using experiential learning. Cathcart and Greenspan (2012) and Kawaguchi, Matsushita, Harada, and Ujita (2014) used a group discussion programme for nurse managers that included reflection on narratives of experiences. DeRue, Nahrgang, Hollenbeck, and Workman (2012) revealed the effectiveness of a structured reflection programme through after-event reviews in promoting experience-based leadership development. Although DeRue et al. 's (2012) subjects were students obtaining their master in business administration, we believe a structured reflection programme that uses reflective journals can also be effective in fostering nursing management competency among nurse managers; however, it is necessary to examine the effectiveness of such a programme using nurse managers as the study subjects.
The present study had the following three aims: first, to develop an experiential learning-based programme to foster competence among nurse managers in the early years of their supervisory roles; second, to examine the effectiveness of this programme in promoting experiential learning among nurse managers; and third, to examine whether the participants of the programme showed improved nursing management competency.
| ME THODS

| Conceptual framework of this study
We speculated that knowledge about experiential learning and support from the supervisor would lead to active experiential learning among nurse managers and that experiential learning would improve competence as a nurse manager. We therefore designed a programme consisting of lectures and reflective sessions with the supervisor to help improve knowledge and support from supervisors. We used journals as the central method of reflection for this programme because we believed this would promote experiential learning among nurse managers. A previous study of a group discussion programme for nurse managers that included reflection on narratives of experiences enhanced sense of coherence (SOC) among nurse managers (Kawaguchi et al., 2014) . We therefore included SOC as a study outcome. In addition to SOC, the other outcomes of this intervention programme were frequency of experiential learning, knowledge of experiential learning, social support received from supervisors, and competence as a nurse manager. The conceptual framework of this study is shown in Figure 1. 
| Programme development
The goal of the experiential learning-based programme was for the participants to improve their nursing management competency though experiential learning. (Oyamada, 2012) indicated that mid-career nurses experienced a transformation in their frame of reference after undergoing critical reflection sessions for 4 months; we therefore chose 4 months as the period for our programme.
We designed the format of the information presented in the lecture. To reinforce the content, participants received a copy of the material in a booklet titled "Guide book for promoting experiential learning in nurse managers." This consisted of: (1) Kolb's experiential learning theory; (2) a study on how successful executives in an organisation developed on the job (McCall, Lombardo, & Morrison, 1988) ; (3) the structure of experiential learning among nurse managers in Japan (Kuraoka, 2016) ; and (4) details on effective supervisory support for the development of nurse managers through work experience (Kuraoka, 2015) . The format of the reflective journal com- (4) ideas for specific knowledge or skills to try in different situations.
The protocol asked nurse managers to write in their reflective journal after they struggled with a challenging task and to continue writing about once a month for 4 months after attending the lecture (given by the lead author). After writing in their reflective journal, nurse managers attended reflective sessions with their supervisors, who provided feedback in the nurse manager's reflective journal. After completion of the programme, the lead author presented 1,000 Japanese yen to each nurse manager and supervisor as compensation for their participation.
A nurse manager, a vice-director of nursing, a nurse manager with a master's degree, and a researcher of nursing science provided face validity and content validity for the content and educational materials in this programme.
| Design and study protocol
This was a quasi-experimental design using a convenience sample and a one-group pretest-posttest design. A control group was not used in this study because recruitment of participants was difficult in the pilot study; there were few nurse managers in the first 3 years of a supervisory role at their hospitals. It was therefore difficult to recruit both an intervention group and control group in the same hospital and to have an adequate number of nurse managers to satisfy the effect size.
First, a baseline survey was conducted in which participants responded to each scale before beginning the programme (pretest survey). The programme duration was 4 months and the posttest survey was conducted after the programme was completed.
| Outcome measures
| Experiential Learning Inventory on the Job (ELI)
The ELI was used to evaluate the frequency of experiential learning. It was developed by Kimura (2012) and consists of the following four factors based on Kolb's experiential learning theory: (1) "concrete experience"; (2) "reflective observation"; (3) "abstract conceptualization"; and (4) "active experimentation". The scale has 10 items with responses rated on a fivepoint Likert scale ranging from 5 ("all the time") to 1 ("never"). Higher ELI scores indicate a greater frequency of experiential learning. The reliability (Cronbach's alpha coefficient .74-.81) and concurrent validity of the ELI were confirmed (Kimura, 2012) . In this programme, the entries that nurse managers made in their reflective journals comprised the four elements described by Kuraoka (2016) : experience, reflection, learning, and verification in different situations. These four elements were similar to Kolb's experiential learning theory, and we assumed nurse managers would learn from their experiences more frequently later in the programme compared with before participating in the programme because they would have described their experiences and reflection, so we deemed the ELI appropriate for evaluating how nurse managers practise experiential learning.
| Knowledge
Knowledge of experiential learning was evaluated with a knowledge measurement that we developed because there is no available measurement to evaluate the level of knowledge of experiential learning. The knowledge measurement consists of eight items in multiple-choice format. Scores are calculated based on the proportion of correct answers.
The internal consistency of this instrument was confirmed and the face validity and content validity were established with expert nurses.
| Social Support Questionnaire (SSQ)
The social support received from supervisors was assessed using the Japanese SSQ (Komaki & Tanaka, 1993) . The SSQ consists of two factors:
(1) "emotional support"; and (2) "instrumental support." The scale has 15 items with responses given on a five-point Likert scale ranging from 5
("agree") to 1 ("disagree"). Higher SSQ scores indicate that the person receives more support from their supervisor. The reliability (Cronbach's alpha coefficient, .94; Komaki & Tanaka, 1993) and concurrent validity (Kano, 2015) of the SSQ were confirmed. The SSQ was developed to evaluate how businesspeople recognize the support they receive from their supervisors; however, it has been used to evaluate social support received by nurses in Japan (Kano, 2015) . We assumed nurse managers would receive support from their supervisor more often later in the programme compared with before participating in the programme because they would have reflective sessions and receive feedback from the supervisor. We therefore deemed the SSQ appropriate for evaluating nurse managers' recognition of the support they receive from their supervisors.
| Nurse Managers Competence Inventory (NMCI)
The NMCI was used to evaluate competence as a nurse manager. It was developed by Inada (1996) and consists of the following 13 factors: (1) "communication"; (2) "leadership"; (3) "motivating subordinates"; (4) "developing subordinates"; (5) "gathering information"; (6) "problem formation"; (7) "goal setting"; (8) "planning"; (9) "organization"; (10) "evaluating aims"; (11) "decision making"; (12) "organizational change" and (13) "self-innovation." The scale has 60 items with responses rated on a four-point Likert scale ranging from 4 ("all the time") to 1 ("never"). Higher NMCI scores indicate ability for high-level nursing management practice. We reviewed the domestic and international literature for inventories or scales used to measure nursing management competency but could not find any with confirmed reliability and validity. Although the reliability and validity of the NMCI have not been confirmed either, it is the most common scale used to evaluate competence as a nurse manager in Japan (Kusanobu et al., 2013; Yamashita, Kagawa, & Yamamoto, 2013) . We therefore deemed the NMCI appropriate for use in this study. Expert nurse managers established the face validity and content validity of the NMCI.
| Sense of Coherence Scale
The SOC Scale was developed by Antonovsky (1987) , and the Japanese version of the SOC Scale was developed by Yamazaki, Takahashi, and Sugiura (1997) . The Japanese SOC Scale consists of the following three factors: (1) "comprehensibility"; (2) "manageability"; and (3) "meaningfulness." The scale has 13 items with responses given on a seven-point Likert scale ranging from 7 ("strongly agree") to 1 ("strongly disagree"). Higher SOC Scale scores indicate a higher SOC. The reliability (Cronbach's alpha coefficient, .63-.72) and concurrent validity of the SOC Scale (Yamazaki et al., 1997) were confirmed (Togari, Yamazaki, Nakayama, Takeuchi, & Yonekura, 2014) .
Social-structural and cultural-historical situations are quite likely to provide the developmental and reinforcing experiences that result in SOC (Antonovsky, 1987) . We assumed nurse managers who participated in this programme could learn from their experiences and gain a strong SOC. We therefore deemed the Japanese SOC appropriate for evaluating the SOC of nurse managers.
| Participants and setting
The inclusion criteria for participating in this study were: (1) nurse managers in the first 3 years of a supervisory role; and (2) the ability to participate in an experiential learning-based programme to foster competence among nurse managers along with their supervisor. The approximate number of participants necessary for an adequate effect size was derived in reference to Yamashita et al. (2013) study using the NMCI. It was determined that 56 participants were necessary to yield an effect size of γ = .64 in the present study. A dropout rate of 10%
was anticipated (Cohen, 1992) . It was therefore estimated that 60 participants must be enrolled to achieve the desired 80% power with an alpha level of .05. The setting of the study was 26 acute-care hospitals in the greater Tokyo area and Kinki region of Japan.
| Procedures
The directors of nursing of the cooperating hospitals assisted us to recruit participants through convenience sampling. The directors of nursing supplied a document containing information about the study, including information about an incentive of 1,000 Japanese yen for each nurse manager and supervisor as compensation for their participation, and a request to participate to all nurse managers in the first 3 years of a supervisory role at their hospital. Nurse managers who decided to participate in the study were asked to select one of their supervisors and ask them to participate in the study with the document mentioned above. Supervisors were also provided with the document describing the study. If the supervisors agreed to participate, nurse managers replied to us by mail. We then visited the hospitals to provide both the nurse managers and supervisors with information about the study's purpose, measures to ensure confidentiality, anonymity, and the safety of personal data both verbally and in writing. If the pair then agreed to participate in the study, written consent was obtained. We also informed the pairs of their right to withdraw from the study without penalty, and provided a withdrawal form. The participants were also informed that they had the option to mail the withdrawal form, if necessary. The data collection period was from February to August 2016. We were wholly responsible for conducting the programme.
| Ethical considerations
This study was conducted after obtaining approval from the ethics committee of our institution. All directors of nursing of the hospitals that
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KURAOKA participated in this programme judged approval from the ethics committee of our institution to be appropriate for their hospital. Following the Declaration of Helsinki, a written explanation was provided to the participants regarding the study objectives, methods, protection of anonymity, and the voluntary basis of participation. This document also explained that the collected data would be used only for this study.
Written informed consent was obtained from each participant.
| Statistical analysis
The software programme SPSS version 22.0 (SPSS, Tokyo, Japan) was used for data analyses, with the significance level set at 5%. We confirmed that the results of each measurement were normally distributed, and paired t tests were used to compare the participants' experiential learning, knowledge, social support from supervisors, competence as a nurse manager, and SOC before and after participating in the intervention programme. Figure 2 shows the flow of participants through the study. Pairs of nurse managers (n = 73) and supervisors (n = 46) agreed to participate in the study, and 63 nurse managers completed the pretest and posttest surveys. Table 1 shows the characteristics of the nurse managers and supervisors enrolled in the study. The mean age ± standard deviation (SD) of the nurse managers was 45.2 ± 3.4 years and 60 were female. The mean years ± SD of experience as a nurse manager was 1.4 ± 0.6 years. The mean age ± SD of the supervisors was 53.6 ± 4.3 years and 42 were female. Nine of the supervisors were directors of nursing and 33 were vice-directors of nursing.
| RE SULTS
| Enrolment
| Characteristics of nurse managers and supervisors
| Number of reflective journal entries
The total number of reflective journal entries for the 63 nurse managers was 209 over the course of the 4-month programme. The mean ± SD number of reflective journal entries was 1.00 ± 0.51 during the first month, 0.92 ± 0.71 during the second month, 0.76 ± 0.59 during third the month, 0.68 ± 0.62 during forth months, and 3.31 ± 1.63 for all 4 months.
| Feedback from supervisors
The supervisor read the nurse manager's reflective journal every time the nurse manager made an entry, and had a reflective session with the nurse manager in a private room in the nursing department.
The supervisor then provided written feedback on each of the four F I G U R E 2 Flow of the participants in this study "planning," "decision making" (both p < .01), "developing subordinates," and "evaluating aims" (both p < .05) increased significantly.
| Pretest and posttest comparison
The mean ± SD SOC score reduced significantly after participating in this programme compared with before (54.97 ± 10.4 versus 57.17 ± 10.28, p < .05).
| D ISCUSS I ON
In this study, the mean scores of the ELI subscales of "reflective observation" and "abstract conceptualization" increased significantly after participating in our experiential learning programme. A previous study showed that "description" and "social support from others" supported learners' reflection (Nakahara, 2012) . The use of a reflective journal to describe experiential learning and reflections in our study corresponds to "description," and the reflective sessions and feedback from the supervisor correspond to "social support from others." The results of this study resemble Nakahara's (2012) study. We believe the components of our programme are effective in promoting reflection among nurse managers.
We found that the mean score of the ELI subscale of "abstract conceptualization" increased significantly after participating in our programme. A previous study of nurse managers who participated in a formal management programme indicated that competence for conceptualization did not increase significantly after completing that programme compared with before (Kusanobu et al., 2013) ; however, our results differed from that study. Our programme allowed nurse managers to describe their learning from experience many times and to receive support from their supervisor. We believe this technique, which was not included in the previous study's formal management programme, improved the competence for conceptualization among nurse managers.
In our study, the mean scores of the NMCI subscales of "communication," "planning," decision making," "developing subordinates," and "evaluating aims" increased significantly after participating in the programme. Another previous study of nurse managers found the scores for "planning," "decision making," and "evaluating aims" did not increase significantly after participating in a formal management programme (Yao, Okawa, Sawabe, & Sendo, 2012) ; our results differed from that previous study. We believe the process of experiential learning that involves nurse managers facing actual problems or tasks and struggling to find solutions helps improve these competences. Experiential learning is valuable for fostering nursing management competency and differs from formal learning in the classroom. However, we found that the mean score of the "leadership" subscale did not increase significantly. A previous study of business administrators showed that experience plays a key role in leadership development (McCall et al., 1988) . Our participants were new to their supervisory roles and our programme was conducted for 4 months from February to April, the end and the beginning of the fiscal year, respectively.
It is difficult for new managers to learn or show leadership skills during the first 4 months of the fiscal year because they must first become accustomed to the administrative tasks associated with their position.
We predicted that one of the outcomes of this intervention programme would be improved SSQ. However, the mean SSQ score did not show any significant difference. In this programme, nurse managers had reflective sessions and received feedback from their supervisors; we therefore speculated that nurse managers would receive support from their supervisors more often than before participating in this programme. Since nurse managers received feedback from their supervisor on all entries in their reflective journals, we think nurse managers received adequate support from their supervisors and that this support contributed to the promotion of experiential learning among nurse managers. However, it is possible that the support from supervisors was less than nurse managers expected, which may be the reason SSQ scores did not improve.
In this study, the mean SOC score decreased significantly after participating in our programme compared with before. Sense of coherence is established by consistency, participation in shaping outcomes, and the underload-overload balance (Antonovsky, 1987 managers to share their experiences and gain the support of their supervisors or colleagues as soon as possible after encountering a challenging situation.
The present study has some important limitations. First, because we did not include a control group for comparison, the internal validity of the intervention effect is weak and a randomized controlled trial is needed to confirm the validity of this programme.
Second, there are limitations associated with the methods used.
The reliability of the NMCI has not been confirmed, and this influences the reliability of the study results. It is necessary to confirm the reliability of the NMCI in a future study. The mean SOC score also decreased significantly after participating in this program; however, it is possible for SOC scores to increase after an initial decrease, so they should be evaluated for longer than 4 months.
Third, this programme has limitations associated with the study period and the participants. The term of this programme was 4 months, from February to April. It is possible that the duration of this programme was too short and that the start was inappropriately timed for nurse managers to adequately learn from their experiences. Nurse managers may have been able to learn more from their experiences in a longer study started at a different time.
We did not take educational background into consideration when selecting participants for this programme. Almost 78% of the participants were vocational school graduates and it is possible that the contents of this programme are more suited to nurse managers with a high level of education as there was a low level of journal entries in this programme. It is therefore necessary to examine the effectiveness of this programme in participants with different educational backgrounds. Fourth, we could not clarify the effects of support from the supervisor in promoting experiential learning among nurse managers. It is necessary to clarify the relationship between support from the supervisor and experiential learning in a future study using a quantitative measure such as regression analysis.
| CON CLUS IONS
The present experiential learning-based programme increased knowledge, promoted experiential learning and improved competence among nurse managers. However, social support from supervisors did not show any significant difference and SOC scores decreased significantly after participating in this programme compared with before. Future research that includes a control group for comparison, such as a randomized controlled trial, is needed to confirm the validity of this programme.
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